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ABSTRACT : PURPOSE: To apply a pre-load without impressing offset voltage on converting elements 
by compressing and forming the converting elements integrally in an elastic body after 
auxiliary elastic bodies are deformed elastically to the elastic body when the 
electric-mechanical energy converting elements are sandwiched between the auxiliary 
elastic bodies. 

CONSTITUTION: An ultrasonic vibrator 2 is composed of an elastic body 3 and laminated 
type piezoelectric elements 4 being an electric-mechanical energy converting element. 
Two rectangular notches 3a are arranged downward from an upper end in the elastic body 
3, and sandwiching protrusive parts 3b-3d being an auxiliary elastic body are formed in 
three places. Respective U shape notches 3e are formed downward in both end parts of 
the respective rectangular notches 3a. Two piezoelectric elements 4 are inserted in the 
respective rectangular notches 3a, and are fixed by machine screws 12 and adhesives 6. 
On the other hand, slidingly movable members 5 are fixed to the lower end of the elastic 
body 3. In this case, the respective sandwiching protrusive parts 3b-3d are deformed 
elastically by fastening the machine screws 12, and a pre-load is applied to the respective 
piezoelectric elements 4. 
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